Accessory cell stimulation of T cell proliferation requires active antigen processing, Ia-restricted antigen presentation, and a separate nonspecific 2nd signal.
The roles of Ia+ accessory cells in H-2-restricted stimulation of antigen-specific T cell proliferation were explored in an in vitro model. L-glutamic acid60-L-alanine30-L-tyrosine10-(GAT) primed BALB/c nylon wool-passed T cells were depleted of Ia+ antigen-presenting cells (APC) by treatment with monoclonal anti-Ia antibody plus complement. Such cells failed to respond to soluble GAT, or to soluble GAT in the presence of phorbol myristic acetate (PMA), which is known to stimulate production of, or replace, IL-1 in vitro. Addition of gamma-irradiated syngeneic spleen cells reconstituted the response to soluble GAT, but addition of ultraviolet (UV) light-irradiated spleen cells did not, even in the presence of PMA. Preincubation of cells with GAT for 24 hr, followed by washing, then gamma irradiation, generated a cell population able to stimulate GAT-primed T cells to proliferate. The same pulsed cells exposed to UV irradiation failed to stimulate T cell responses unless PMA was added to the cultures. The relevant cells in this UV-irradiated population are Ia+. It is concluded that a finite period of time for interaction of metabolically intact APC with antigen is required before creation of an appropriate (Ia + antigen) signal recognized by the T cell. In addition to such Ia-restricted antigen presentation, however, a 2nd nonspecific signal, again requiring metabolically active APC for elaboration, is necessary for detectable T cell activation. These studies thus define 3 separable activities of APC during the process of H-2 restricted T cell activation.